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Structural Features
Human glyoxylate reductase/hydroxypyruvate reductase (GRHPR) is a D-2-hydroxy-acid dehydrogenase that
plays a critical role in the removal of the metabolic by-product glyoxylate from within the liver. Deficiency of this
enzyme is the underlying cause of primary hyperoxaluria type 2 and leads to increased urinary oxalate levels,
formation of kidney stones and renal failure. The crystal structure of human GRHPR contains four copies of
GRHPR in the asymmetric unit. Each monomer consists of 2 α/β/α globular domains. The larger, coenzymebinding domain has a classical Rossman fold topology with the insertion of an extended dimerization loop
between residues 123 and 149. The smaller domain with flavodoxin-like fold can be classified as
formate/glycerate dehydrogenase substrate-binding domain. The putative active site of GRHPR lies in the cleft
formed between the two domains. Several active side residues involved in ligand binding and catalysis are
conserved in members of 2-hydroxy-acid dehydrogenase family. They include the catalytic triad residues His293,
Glu274 and Arg269 that facilitate the hydride transfer between the substrate and NADP(H). The crystal structure
of human GRHPR in complex with NADPH and reduced substrate has been solved at 2.2 Å resolution (PDB ID
code 2GCG). It reveals the details of the active site organization and provides further insight into stereospecificity
and likely catalytic mechanism for this enzyme (1). The preference of GRHPR for NADPH over NADH observed
in kinetic assays can be explained by presence of two arginine residues in the coenzyme-binding pocket that
stabilize the negative charge of the phosphate group. GRHPR has an unusual substrate specificity, preferring
glyoxylate and hydroxypyruvate, but not pyruvate. Two conserved residues in the vicinity of the active site
(Trp141 and Ser 296) are likely responsible for the selectivity for hydroxypyruvate.
References: (1) Booth, M.P., Conners, R., Rumsby, G., Brady, R.L. (2006) Structural basis of substrate
specificity in human glyoxylate reductase/hydroxypyruvate reductase. J Mol Biol 360(1):178-89.
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